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(54) SURFACE SHAPE MEASURING ICE 
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PURPOSE: To reduce generation of dead angle when measuring the surface shape 
of an object. 

CONSTITUTION: Laser beams are generated by a semiconductor laser 9, are 
applied to a rotary mirror 14 through a collimater lens 10 and a pin hole 12, 
and then the laser beams which are subjected to one-dimensional scanning 
by the rotary mirror 14 are projected vertically onto an object to be measured 
via an achromat lens 20 and a diaphragm 21. Both reflection lights for the 
projection light are led to the achromatic lens 20 by two optical systems which- 
consist of plane mirrors 25 and 27 and plane mirrors 26 and 28, each reflection 
light is focused on the rotary mirror 14, and then the images of the reflection 
lights are formed at PSDs 32 and 34 via the plane mirrors 29 and 31 and. the 
plane mirrors 30 and 33, respectively. 
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(54) THREE-DIMENSIONAL POSITION MEASURING DEVICE 

(11) 5-322530 (A) (43) 7.12.1993 (19) JP 

(21) Appl. No. 4-127213 (22) 20.5.1992 

(71) MITSUBISHI HEAVY IND LTD (72) HIROYUKJ NAKAYAMA(l) 

(51) Int. CP. G01Bll/24,G01Bll/00 



PURPOSE: To obtain three-dimensional coordinates accurately with simple device 
configuration and calibration operation. 

CONSTITUTION: One television camera 1 which is rotated by a rotary mechanism 
2 picks up the images of an object 10, etc., each time when it reaches a specified 
rotary angle. The rotary angle of the television camera 1 is detected by an 
angle detector 4. An image coordinate detector 4 detects the position of the 
object 10 on the image by receiving the output of the television camera 1. A 
coordinate operator 6 calculates the three-dimensional coordinates of the object 
10 according to the rotary angle of the television camera 1 at the time of image 
pick-up and the position of the object 1 on each image. 
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3: angle detector. S: drive circuit, 
tool 



7: display, 22: mounting 



(54) THREE-DIMENSIONAL SHAPE MEASURING DEVICE OF OBJECT 
(11) 5-32253X (A) (43) 7.12.1993 (19) JP 

(?.l) Appl. NQ^4Um38 — ^2)-22^ .4992 



(71) TOSHIO FUKUDA(l) (72) TOSHIO FUKUDA(2) 
(51) Int. CP. G01Bll/24,G01C3/06,G06F15/62 

PURPOSE: To measure the shape of a three-dimensional object readily and accurately 
by measuring the three-dimensional shape of an object to be measured based on the 
distance information which is detected in time series according to scanning by a sensor 
part traveling means. 

CONSTITUTION: The title device is provided with two LED sensors 2 and 3 and two 
CCD cameras 4 and 5 (visual sensors) but should be described as one set when the 
angle around Y axis is constant. An optical distance sensor (LED sensor) 2 receives 

re fle ct ion light from a Gpot light image 7 which is proj e ct e d o n an object 1 lo be 

measured and then detects a distance Li for an apparent measurement point within 
the spot light image. Also, the CCD camera 4 is separated in the direction perpendicular- 
ly crossing the direction which opposes the measurement point when the distance 
Li is detected by a distance Zo and detects an angle 0 which is formed by the gravity 
position of the light image 7 which is detected by the distance sensor 2 and the dis- 
tance sensor 2. A CPU 6 calculates actual distance between the sensor and the measure- 
ment-point according to the detection information and then moves the sensor part 
for scanning the object 1 three-dimensionally, thus measuring the three-dimensional 
shape of the object I based on distance information which is detected in time series. 
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a: frame memory, b: A/B board 
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